De novo mutations in familial adenomatous polyposis (FAP).
Familial Adenomatous Polyposis (FAP) results from a germline mutation in the APC gene. A new mutation rate of 4-9 x 10(-6) mutations/gametes/generation has been reported. In other familial cancer syndromes a bias for paternal origin of new mutations has been described. This bias is probably due to a larger number of cell divisions during spermatogenesis compared to oogenesis; giving a larger susceptibility for mutagenesis. We report here a molecular genetic analysis of 26 FAP patients with putative de novo APC mutations. In 15 families the novel origin of the mutations was confirmed by haplotyping and sequencing. Analysis of 10 of these mutations, in which the parental origin could be established, gave a 6 : 4 distribution in favour of maternal origin. This is in agreement with a 1 : 1 distribution and does not indicate an expected paternal bias. Moreover, no parental age effect was identified. We propose that APC germline mutations are not premeiotic events but more likely arise during the meiosis. This would give an equal susceptibility for mutagenesis during spermatogenesis and oogenesis, respectively. The model is in concordance with the previously established difference between APC somatic mutations, as being a mitotic event and APC germline mutations, as being a meiotic event. The confirmation of 15 de novo mutations by a molecular genetic approach is in fine agreement with previous results based on clinical records.